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Abstract
Space inventory management is a continuous process of collecting, gathering and maintaining list of space fields with
codes. It provides accurate data to stakeholder by developing compatible space inventory system. The issues of space 
inventory management in the Malaysian Public Universities are due to the inaccurate data, lack of centralized data 
management and ineffective methods or systems implemented. The aim of this paper is to highlight the importance of 
space inventory management of the Malaysian Public Universities. The findings revealed that implementation of 
space inventory management significantly contribute to cost effectiveness, directory, and enrolment projection, grant 
funding opportunity and institutional comparisons.
© 2013 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Centre for Environment-
Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia.
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1. Introduction
Space is part of the environment and it is one of the most finite and valuable physical resources for any
institutions (Montgomery, 1989; Harris and Holley, 2008). In any organisation or institution, space is to
be used for the highest priority need of the organisation as a whole (UMKC, 2009). Thus, it is embodies
to the organisation or institutions missions and values, which strategically requires long-term attention.
Furthermore, with effective approach in space planning and management, space has the capability to
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generate income (Wahab, 2005). Thus, the aim of this paper is to highlight the importance of space 
inventory management to the Malaysian Public Universities.  
2. Problem statement 
The implementation of database and space inventory management is well established across the 
organisation and institution, however, the implementation is not comprehensive enough.  A research done 
by W Hamdan (2012) reveals that there is lacks of information record in the space inventory 
management. It is one of the most critical issues in space management as this might incur cost implication 
to the organisation/institution.  This has also been supported by UWS (2002) which clarifies that lack of 
comprehensive, reliable, accurate, up-to date and accessible information can seriously inhibit the 
improvement of space planning and management.  Furthermore, most of the organisations/institutions 
have different methods to tackle this issue.  Studies on space utilization and optimization of space 
resources have been done by researchers from Malaysia (Wahab, 2005; Lau, 2007; Che-Ani, 2012), the 
UK (SMG, 2002) and New Zealand and Australia (TEFMA, 2009).  Studies from the USA (THECB, 
2002; MHEC, 2006) have developed one step further using current and projected space inventory as an 
indicator to approve capital budget planning especially for long term plan. Table 1 summarizes issues and 
problems associated with the space inventory management from literature reviews. 
Table 1 revealed that the issues of space inventory management have been discussed widely which 
includes inaccurate and uncontrolled space data (UWS, 2002; UNTHSH, 2010; UCLA, 2011; Wan-
Hamdan, 2012), difficult in tracking physical space (UWS, 2002; FICM, 2006), lacks of space inventory 
records and centralised data management (UWS, 2002; Wahab, 2007; Wan-Hamdan, 2012), lack of 
assistance in defining and updating space information (UCLA, 2011), different systems with software 
incompatible and irreconcilable (UWS, 2002; UNTHSH, 2010; PSU,2011),  classification coding not 
user-friendly and unclear (PSU, 2011), difficult to make decision (FICM, 2006; UCLA, 2011; PSU, 
2011;Wan-Hamdan, 2012) and difficult to forecast annual capital budget (FICM, 2006; Wahab, 2007; 
UCLA, 2011; PSU, 2011; Wan-Hamdan, 2012) . Three of these studies namely ( Wahab, 2005; FICM, 
2006; UCLA, 2011) are based on empirical study and two of these studies (UWS, 2002; UNTHSC, 2010; 
PSU, 2011;) are based on single case study.  Another one study (Wan-Hamdan, 2012) is based on 
secondary data. 
The focus of the issue is on the lack of data. And according to the systems theory by Ackoff (1989) the 
content of the human mind can be classified into four ascending categories namely (i) Data to produce 
facts and figures, (ii) Information i.e. processed data, (iii) Knowledge which is the  applied information 
and (iv) Wisdom i.e. to evaluated knowledge.  If the issue of data is tied with the system theory by Ackoff 
as illustrates in Figure 1, what can be concluded here is that data is imperative to achieve effective space 
planning. Therefore this also supports the finding from previous studies that have highlighted the 
importance of data.  IPD (2008) states that the first three categories relate to the past as they deal with 
what has been or what is known and only the last category, wisdom, deals with the future because it 
incorporates vision and design. What is imperative here is with wisdom; people can create the future 
rather than just grasp the present and past. But nonetheless, achieving wisdom is not easy as one must 
move successively through the other categories. The key step here is by understanding relations, patterns 
and principles, one can respectively move from data to information, from information to knowledge, and 
finally from knowledge to wisdom.  Research in space inventory management is still infancy in Malaysia 
and the aim of this paper is to highlight the importance of space inventory management to the Malaysian 
Public Universities. 
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Table 1. Summarization of space inventory management issues and problems 
Problem 
Statement 
 
Space 
Management: 
A Good 
Practice 
Guide 
-University 
of Wales 
Swansea 
Wahab 
Facilities 
Inventory 
and 
Classification 
Manual 
(FICM) 
 -U.S 
Department 
of Education 
UNT 
Health 
Science 
Center 
Report 
(UNTHSC) 
UCLA 
Space 
Allocation 
and 
Management 
Report  
–University 
of California 
Physical 
Facilities 
Space 
Planning 
and 
Inventory 
Manual  
- Portland 
State 
University 
Wan- 
Hamdan 
 2002 2005 2006 2010 2011 2011 2012 
Inaccurate and 
uncontrolled  
space data  
√   √ √  √ 
Difficult in 
tracking physical 
space 
√  √     
Lacks of space 
inventory records 
and centralised 
data management 
√ √     √ 
Lack of assistance 
in defining and 
updating space 
information 
    √   
Different systems-
software 
incompatible and 
irreconcilable 
 
√   √  √  
Classification 
coding not user-
friendly and 
unclear 
     √  
Difficult to make 
decision   √  √ √ √ 
Difficult to 
forecast annual 
capital budget 
 √ √    √ 
 
√ 
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Fig.1. Problem statement relationship to system theory 
Source: Ackoff (1989) 
3. Methodology 
The methods used for this paper is based on both secondary and primary data collection. The 
secondary data covers numerous published resources such as journals, manuals, reports, thesis, and 
articles focusing on space management on higher education institutions.  Comprehensive literatures 
review includes theory of managing space inventory, various issues and the importance of study area.   
The primary data collection is based on case studies i.e. interviews with the space administration.  
Open ended questions were used to the facility director, space manager and facility technical staffs who 
are closely related to the operation and implementation of space inventory management.  The interviews 
carried out are subject to current practice on assessing of space inventory management approaches in 
Malaysian Public Universities. 
4. Space planning and management 
Space planning and management plays an important role in any physical asset management. Its 
objectives are to achieve cost effectiveness, functionality, equity, consistency, efficiency, flexibility and 
proximity (UCOP, 2005). PSU (2011) emphasises that good planning and management of space is 
essential to the public university for many reasons.  This has been supported by UH (2006) that space 
planning is essential to prepare the university to accommodate growth and technological changes by 
forecasting the university future facility needs.  THECB (2002) reported that the primary goals of the 
space planning and management is to serve the needs of faculty, students and staffs by enhancing, 
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maintaining and improving the physical resources of all university components. Thus, the process of 
space planning and management requires organisation to have a space inventory management.   
4.1. Space inventory management 
Space inventory management is defined as a continuation process of collecting, gathering and 
maintaining list or schedule of space fields with codes. It provides accurate space inventory with codes to 
stakeholder by developing compatible space inventory system. This will assist the management in 
preparing the annual space inventory report, reviewing and updating space allocation changes in order to 
achieve effective space planning and management of the public university.  THECB (2002) states that a 
current space inventory provides an excellent and readily useable tool for periodic evaluation as well as 
long-term projection of space needs.  It also can be used as evaluation of space requests and provide an 
analysis and recommendation to address the programmatic space needs (UMKC, 2009).  Table 2 
summarizes the benefits of space inventory management to the universities from various authors, reports, 
guidelines and manuals. 
Table 2 revealed that there are eight benefits of space inventory management as highlighted by various 
authors which includes maintaining the process of collecting space inventory data (UW, 1994; UHT, 
2002; Mustapha, 2006; Watt, 2008; UNTHSH, 2010; PSU, 2011), contribute in decision making for 
future planning and space need projection (UW, 1994; FICM, 2006; Watt, 2008; UNTHSC, 2010; UCLA, 
2011), reporting, reviewing and updating space allocation changes and inventory database (UW, 1994; 
UHT, 2002; FICM, 2006; Watt, 2008; PSU, 2011), providing accurate inventory data and coding to 
stakeholder (UHT, 2002; FICM, 2006; Watt, 2008; UNTHSH, 2010; UCLA, 2011), providing and 
tracking physical facilities status, location and condition (UCLA, 2011), assessing space efficiency 
(FICM, 2006; Watt, 2008; UNTHSC, 2010), assessing the current operation cost of facilities for 
maintenance, utilities, operation and cleaning (FICM, 2006) and reservation for academic/function space 
(Mustapha, 2006).  
 
Table 2. Benefits of space inventory management 
Benefits 
Campus 
Develop-
ment 
And space 
Manage-
ment Policy 
and 
Procedures 
-University 
Wisconsin 
Facilities 
Inventory 
Procedures 
Manual  
-University 
of Houston, 
Texas 
Facilities 
Inventory 
and 
Classificati
on Manual 
(FICM)  
 - U.S 
Department 
of 
Education 
Mustapha Watt 
UNT 
Health 
Science 
Center 
Report 
(UNTHSC) 
Physical 
Facilities 
Space 
Planning 
and 
Inventory 
Manual  
- Portland 
State 
University 
UCLA 
Space 
Allocation 
and 
Manage-
ment 
Report  
–
University 
of 
California 
 1994 2002 2006 2006 2008 2010 2011 2011 
Maintaining the 
process of 
collecting space 
inventory data  
√ √  √ √ √ √  
Contribute in 
decision making 
for future 
planning and 
space need 
projection 
√  √ 
 
√ √  √ 
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Table 2. Benefits of space inventory management (cont’d) 
Benefits 
Campus 
Develop-
ment 
And space 
Manage-
ment Policy 
and 
Procedures 
-University 
Wisconsin 
Facilities 
Inventory 
Procedures 
Manual  
-University 
of Houston, 
Texas 
Facilities 
Inventory 
and 
Classificati
on Manual 
(FICM)  
 - U.S 
Department 
of 
Education 
Mustapha Watt 
UNT 
Health 
Science 
Center 
Report 
(UNTHSC) 
Physical 
Facilities 
Space 
Planning 
and 
Inventory 
Manual  
- Portland 
State 
University 
UCLA 
Space 
Allocation 
and 
Manage-
ment 
Report  
–University 
of California 
 1994 2002 2006 2006 2008 2010 2011 2011 
Reporting, 
reviewing and 
updating 
space 
allocation 
changes and 
inventory 
database 
√ √ √  √  √  
Providing 
accurate 
inventory 
data and 
coding to 
stakeholder 
 √ √ 
 
√ √  √ 
Providing and 
tracking 
physical 
facilities 
status, 
location and 
condition 
       √ 
Assessing 
space 
efficiency  
  √  √ √  
 
Assessing the 
current 
operation cost 
of facilities 
(maintenance, 
utilities, 
operation and 
cleaning) 
  √       
Reservation 
for academic/ 
function 
space 
 
   √     
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5. The current practices of space inventory management  
5.1. International practice 
Internationally the application of space inventory management system has existed as early as 1951 
when The Oregon State Board of Higher Education concerned over the need of the comprehensive space 
inventory system (PSU, 2011). Besides that, The Massachusetts Institute of Technology has developed 
“Institutional Space Inventory techniques’ (INSITE) in 1960.  FICM (2006) pointed out that database 
technology has become much more user-friendly, powerful, customizable in recent years, making data 
storage, maintenance, and analysis and reporting of inventory data for more practical and cost-effective, 
even for the small institutions.  Decentralization of computing resources through departmental has 
become a common and effective means of making inventory information widely available.   
Another example is the Space Inventory System implemented by University of California (2011) 
which captures individual room information, including type, square footage and occupant.  It also 
maintains drawings of building floors down to the individual room using software that links or integrates 
with ‘As-built’ CAD area information and other maintenance and financial software.  Based on the above 
examples, it is clear that even international university adopted database technology as one of the toolkits 
to achieve effective management of space inventory. For instance, MHEC(2006) reports that members of 
the higher education institutions community required on reporting current inventories annually in the 
Facilities Inventory Report. This will perform physical inventories on annual or bi-annual basis in order 
to keep current with space available as a tool for decision making.  They also provide standards for 
computation of space allowances using space categories listed in Higher Education General Information 
Survey (HEGIS) Space Classification System.  As a result, current and projected space needs and 
allowances are calculated and are used to project future space needs for the four-year institutions.  Thus, 
data management system is one of the tools suggested by previous studies to manage the space within the 
institutions (Yusdira, 2012). 
5.2. The Malaysian scenario 
The database of space inventory management is thus essential to assist organisation to plan and 
manage their physical asset. Nonetheless, the Malaysian government through the Committee of 
Government Asset Management (JPAK) is looking seriously towards a better asset management for 
government’s property which includes effective space inventory management (Prime Minister 
Department’s, 2009).  The Committee of Government Asset Management (JPAK) was established in 
2007 to determine goals and focus specifically on strategic management of government asset.  And in 
order to enforced all the strategies and action plan, the Policy of Government Asset Management (DPAK) 
has been launched on 31th March 2009. This will be the guidelines to all government agencies in 
direction, principles and implementation of strategic asset management, whilst management of space 
inventory data is part of it.  This guideline is based from National Asset and Facility Management 
Convention (NAFAM) held in 2007.  The increase in the annual national maintenance budget that 
reached nearly MYR 7 billion annually forced the government to introduce this guideline. 
Further to this, the Committee has established and developed an immoveable asset management 
system known as mySPATA and space inventory management is part of the system. MySPATA is a 
database that will assist the management/organisation on reporting, monitoring and controlling 
government asset comprehensively. In addition, an immoveable asset coding system has also been 
established and developed known as SKATA. It is introduced to achieve standardization coding to all 
government assets including Malaysian public universities.   
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Recently, the Public Works Department (JKR) as secretariat with JPAK members (MAMPU) as
moderator has collaborated with the Facility Management Office of Universiti Teknologi MARA (UiTM)
in the process of migration of space data from Archibus FM system of UiTM to the MySPATA
application.  It is a pilot project to gather centralised asset data including university space data with
standardize coding system (JKR, 2012). UiTM has been chosen among the 20 public universities due to
the completed space data system (Facility Management Office, 2012). 
The focus of this research is towards the current practice of space inventory management of the public
universities in Klang Valley. To date, there are 20 public universities in Malaysia that consisted of five
Research Universities, four Comprehensive Universities and 11 Focusing Universities.  This paper only 
focused on four Research University located in Klang Valley namely Universiti Malaya (UM), Universiti
Kebangsaan Malaysia (UKM), Universiti Putra Malaysia (UPM), and UTM International Campus
(UTMIC). The information is gathered from the interviews and closed observation done with Space
Personnel who represented each of organization.  Table 3 summarizes all the information gathered.
Table 3. Current practices on space inventory management by respective case study
Current 
Practices
Research  Universities
Computerized
Space
Management
System
(CSMS)
Aperture System (2002)
-space data integrated with CAD 
drawing
‘Sistem Maklumat
Pengurusan Ruang’
(SMPR)
-used to facilitate
reservation of 
academic / function 
space
Archibus FM
Version 17
(2011)
-space data
integrated with 
CAD drawing
-data on coding,
space area and 
employee
Did not
implement CSMS
Integrated Property Management
System
( IPMS) – (2005):
-manages on inventory register 
system
-not integrate with CAD drawing
-link with financial system
-used bar code system
Online Common Space Reservation 
System (OCSRS) – (2010)
-used for space booking
Conventional 
method -
Manual practices 
-for listing space data 
and equipment
inventories
-
Manual practices
-for listing space 
data and
equipment
inventories
Maintenance 
System -
System e-Warga
(2010)
‘Sistem Maklumbalas
& Aduan Kerosakan’
(SAK)
- attending user’s 
complaint
-maintenance
- -
UTMIC,
Jalan Semarak
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Table 3 shows that the challenge to provide effective and efficient space inventory management 
system has forced UM, UPM and UiTM to adopt computerized space management system (CSMS). 
Computerized Space Management System (CSMS) is a large body of information stored in a computer, 
which can be processed and from which particular pieces of space campus information can be retrieved 
when required (Watt, 2008).  However, there are issues and problems in the implementation of CSMS, 
one of which is the obsolete system and not user friendly.   
Interestingly, although UKM implemented space management system, but there is no collaboration 
with space inventory management system.  System e-Warga only specific for attending user’s complaints 
for maintenance purposes.  UTMiC has no intention to adopt any system yet as it is done manually as it is 
still manageable due to small numbers of students and staffs.  There are, however other factors that might 
influence this for example types of university, philosophy, strategy and delegating decision making 
authority (MHEC, 2006).  Overall it is essential that the institutions’ top management able to strengthen 
the system used to improve the quality of space inventory information especially to provide an accurate 
data (UCLA, 2011).   
6. The importance of space inventory management 
Space inventory management is the crucial elements in space planning and management, as the 
updated data is the valuable information to stakeholders.  THECB (2002) states that it is very important 
for the continued accuracy of institutions inventory file that the campus representative continually review 
their inventory and make changes as they occur throughout the year.  The inventory should be viewed as 
tools which functions best when it has current data and is used often.  NAO (1996) emphasises on the 
requirements to having up to date and accessible data bank and information on inventory of space to 
increase effectiveness management and space efficiency.  Information of space inventory is the core item 
needed to inform planning and operation works (UWS, 2002). MHEC (2006) reports that the first factor 
to be considered in calculating space needs is an institution are current and projected space inventory.  
 Answering some basic questions about space, i.e what kind of space it is, how much space is 
available, where is the space allocation, to whom is the space assigned, and how efficiently is the space is 
being used, requires collecting, gathering and maintaining facilities inventory (FICM, 2006).  Therefore, 
well planned and managed space can contribute to cost effectiveness of the operation of the institutions 
and give optimum return in the usages of space.  Thus, Table 4 summarizes the importance of space 
inventory management cited from various authors. 
Table 4 highlights the importance of space inventory management from various authors which 
includes cost effective ( MHEC, 2006; FICM, 2006; Wahab, 2007; Wan-Hamdan, 2012; PSU, 2011; 
Yusdira, 2012), cost effective by maximizing the use of existing space (MHEC, 2006; FICM, 2006; 
Wahab, 2007; PSU, 2011; Wan-Hamdan, 2012; Yusdira, 2012), directory i.e. record on location of space 
for maintenance purposes (FICM, 2006; PSU, 2011), record on condition and status of space (MHEC, 
2006; FICM, 2006; Wahab, 2007; PSU, 2011), enrollment projection whereby i.e. to forecast enrolment 
of students and staffs (FICM, 2006; MHEC 2006; PSU, 2011), space inventory accessibility standard play 
significant roles in grant funding opportunity (PSU, 2011) and institutional comparisons to identify best 
practices and possible improvement and provide a set of standard (FICM, 2006; MHEC, 2006; PSU, 
2011). 
Clearly, the importance’s of space inventory management are many and every organization 
particularly public universities should understand and aware of this in order to achieve effective space 
planning and management. It should be emphasizes that effective action requires knowledge; knowledge 
requires information and information requires data. Thus, this all starts with the database that has been 
gathered from space inventory management system. 
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Table 4. The importance of space inventory management 
 
Importance 
 
 
Determinant 
 
Maryland 
Higher 
Education 
Commission  
- MHEC 
Facilities 
Inventory and 
Classification 
Manual 
(FICM)  
 - U.S 
Department of 
Education 
Wahab Wan- Hamdan 
Physical 
Facilities 
Space 
Planning 
and 
Inventory 
Manual  
- Portland 
State 
University 
Yusdira 
  2006 2006 2007 2012 2011 2012 
 
Cost 
effective  
 
To forecast 
annual capital 
budget 
funding 
√ √ √ √ √  √ 
Maximizing 
the use of 
existing space 
√ √ √ √ √ √ 
Directory  
Record on 
location of 
space for 
maintenance 
purposes 
- √ - - √ - 
Record on 
condition and 
status of 
space  
√ √ √ - √ - 
Enrollment 
projection  
Forecast 
enrolment of 
students 
√ √ - - √ - 
Forecast 
enrolment of 
staffs 
√ √ - - √ - 
Grant 
funding 
opportunity 
Space 
inventory 
accessibility 
standard 
- - - - √ - 
Institutional 
Comparisons 
To identify 
best practices 
and possible 
improvement 
√ √ - - √ - 
Provide a set 
of standard √ √ - - √ - 
7. Conclusion 
Effective space planning requires coordination, proactive and constant management as managing space 
is a complex process.  It also requires the active engagement of the academic community (UWS, 2002).  
Space planning and management process requires extensive and comprehensive planning to be done in a 
systematic and transparent manner, covering work process, the operational and maintenance requirements 
of the institutions and stakeholder’s interest at strategic level.   
256   Aizam Abdul Aziz et al. /  Procedia - Social and Behavioral Sciences  85 ( 2013 )  246 – 257 
Space inventory management provides accurate space inventory with codes to stakeholder by 
developing compatible space inventory system. The data will assist the management in preparing the 
annual space inventory report, reviewing and updating space allocation changes in order to achieve 
effective space planning and management of the public university. The issues of space inventory 
management are inaccurate and uncontrolled space data, lacks of space inventory records and centralised 
data management, difficult to make decision, difficult to forecast annual capital budget, lack of assistance 
in defining and updating space information, incompatible and irreconcilable software, not user-friendly 
and unclear and difficult in tracking the physical space. Thus, to achieve effective space planning and 
management requires an up to date database which is backed by the space inventory management. The 
finding revealed that the implementation of space inventory management significantly contribute to cost 
effective, act as a directory, and enrolment projection, grant funding opportunity and institutional 
comparisons.  Therefore, the implementation of space inventory management system in the Malaysian 
Public Universities should be practice to improve the overall management of space planning in general 
and particularly the effectiveness of the operational cost. 
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